Funded Research Projects for FY 95-96
TITLE: Breedi ng I nproved 2-Rowed Barl ey Varieties Adapted
To Mont ana and Devel oping Barley Varieties for |nproved
Mar ket Penetration
INSTITUTION: VBU

DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : Tom Bl ake

AMOUNT FUNDED: $60, 000
OBJECTIVES:
1. To continue inproving the adaptation and perfornmance of

feed and malt barley varieties for production in Mntana.

2. To incorporate newtraits into our malting barley
gernpl asm base which will permt exploitation of new marketing
opportunities.

3. I dentify genetic conponents of barley digestibility in
cattl e and develop strategies for exploitation of this
i nformati on.

TITLE: Devel opment of Rapid Feed Quality Analysis
Technol ogy for Barley

INSTITUTION: VBU
DEPARTMENT : Ani mal Range

RESEARCHERS : Jani ce Bowran, Ph.D
Tom Bl ake, Ph.D

AMOUNT FUNDED: $25, 000
OBJECTIVES:
1. To devel op near infrared refl ectance spectroscopy (N RS)

technology to rapidly select for feed quality in barley.

2. To nmeasure the range of feed quality variation avail able



in barl ey gernpl asm

TITLE: Enhanced field selection for wheat stem sawfly
resi stance i n wheat

INSTITUTION: MBU
DEPARTMENT : Pl ant and Soil Sciences
RESEARCHERS : Phil Bruckner, PSES

G eg Kushnak, Conrad Research Center
Ji m Berg, PSES

AMOUNT FUNDED: $10, 000
OBJECTIVES:
1. Subj ect early-generation segregating w nter wheat bulk

popul ati ons and derived Iines to heavy selection pressure for
wheat stem sawfly resistance and sel ect plant phenotypes
resistant to wheat stemsawfly infestation and cutting damage.

2. Eval uate spring and wi nter wheat cultivars and advanced
lines for resistance to infestation and cutting damage by
wheat stem sawfly and for yield performance under heavy

i nfestation by wheat stem sawfly.

3. Systematically evaluate selected gernplasmfromthe U S
National Small Grains Collection (NSGC) and other sources for
enhanced stem sol i dness and wheat stem sawfly resistance.

4. Provide a field site, representative of sawfly-infested
production regions, for denonstration to producers of
effective sawfly managenent strategi es including use of
resistant cultivars.

TITLE: W nt er Wheat Breedi ng/ Genetics
INSTITUTION: VBU
DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : Phil Bruckner, PSES
Ji m Berg, PSES



Lou Kui fu, PSES

AMOUNT FUNDED: $60, 000
OBJECTIVES:
1. Devel op i nproved cultivars of w nter wheat adapted to

Montana climatic conditions and cropping systens, which
possess superior grain yield potential, w nterhardiness,
adequat e and durabl e pest resistance, stress tol erance,
superior agronom c characteristics, and end-use qualities.

2. Advance early-generation segregating bul k popul ati ons and
eval uate derived lines at Research Center |ocations under

nat ural and enhanced sel ection pressure for winter survival
and pest resistance and sel ect favorable plant types for
further testing.

3. | nvesti gate environnental, genetic, and managenent
factors which influence wheat productivity and end-use in

Mont ana i ncluding 1995 projects: identification and

i ncor poration of new sources of stem solidness and WsW
resi stance, popul ation structure of wheat stem sawfly,
cultivar variability for cold tol erance and col eoptil e |ength,
and critical overwi ntering plant population survival.

4. Coordi nate Montana statew de wi nter wheat variety testing
program and provi de | ong-term performnce data necessary for
cultivar rel ease decisions, variety recommendations, and
producer managenent deci sions.

TITLE: Conmbi ne Repl acenment for the Post Farm
INSTITUTION: VBU
DEPARTMENT : Pl ant and Soil Science

RESEARCHERS : Jeff Jacobsen, InterimPSES Dept. Head
Howar d Bowran, Manager Foundati on Seed Program

AMOUNT FUNDED: $15, 000
OBJECTIVES:

To replace the 1974 d eaner K conbine at the Post Farm



TITLE: Devel opnent, | nplenentation, and Eval uati on of Pest
Managenent Strategi es Towards Reduci ng Wieat Stem
Sawf |y Losses in Weat

INSTITUTION: MSU

DEPARTMENT : Ent onol ogy

RESEARCHERS : Dr. Greg Johnson, Entonvol ogy

AMOUNT FUNDED: $22,576

OBJECTIVES:

1. Initiate on-farm denonstrations of current pest

managenent strategies that will reduce | osses caused by WSS

2. Conduct on-farmtours of WSS pest managenent
denonstrations; incorporate on-farmdenonstration results into
devel opi ng new strategi es and nmaki ng recomendati ons for wheat
growers on WSS managenent .

3. Devel op day-degree nodels to predict WSS adult energence
and | ongevity.

TITLE: Eval uation of genetic diversity nmeasures in wheat
INSTITUTION: MBU
DEPARTMENT : Pl ant and Soil Sciences

RESEARCHERS : Jack Martin, PSES

AMOUNT FUNDED: $8, 000
OBJECTIVES:
1. Refine and i nprove estimates of genetic diversity based

on nol ecul ar mar ker dat a.

2. Use genetic distance neasures to predict progeny
performance and variation in hard red spring wheat crosses.



TITLE: | npact of plant disease on the ability of producers
to comply with the Residue Conpliance Program

INSTITUTION: VBU
DEPARTMENT : Pl ant Pat hol ogy
RESEARCHERS: Don Mat hre, Pl ant Pat hol ogy

Bill Gey, Plant Pathol ogy
Greg Kushnak, Western Triangle Research Center

AMOUNT FUNDED: $18, 000
OBJECTIVES:
1. Determ ne the effect of residue conservati on on the

devel opnent and i npact of plant di sease on barley production.

2. Determ ne the susceptibility of currently grown w nter
wheat, spring wheat, and barley cultivars to residue-borne
pat hogens.

3. Eval uate the lines of winter wheat, spring wheat, and
barl ey currently under devel opnent for their disease reaction
to residue-borne pathogens.

TITLE: Wheat Stem Sawfly Research

INSTITUTION: MU

DEPARTMENT : Ent onol ogy
RESEARCHERS : Wendel | Morrill, Entonol ogy
G egory Kushnak, Agronony
AMOUNT FUNDED: $25, 000
OBJECTIVES:
1. Produce new types of sawfly resistance that can be used

i n wheat breeding |ines.



2. Test insecticides for sawfly control.

3. Monitor the interaction between plant growh, sawfly wasp
energence, and parasite activity.

4. Deliver current information fromsawly research projects
to wheat producers.

TITLE: Confirmation of the Nutritive Value of Franubet
Bar | ey for Broiler Chicks

INSTITUTION: VBU

DEPARTMENT : Plant Soil & Environnental Sciences
RESEARCHERS : C. W Newnman, PSES

AMOUNT FUNDED: $3, 650

OBJECTIVES:

To confirmthe nutritive value of Franubet barley as basal
grain for broiler chicks.

TITLE: Conpar ati ve Eval uati on of Montana and Japanese Food
Barleys: Effects of Variety, G ow ng Environnment
and Processi ng on Chem cal Conposition,

Col or/ Texture Characteristics, Food Products and
Nutritional Value

INSTITUTION: MBU
DEPARTMENT : Pl ant Soil & Environnmental Sciences

RESEARCHERS : Rosemary K. Newman, PhD, RD, PSES
C. walt Newman, PhD, PSES

AMOUNT FUNDED: $40, 000
OBJECTIVES:
To pronote the use of Montana food barley in Japan through

col | aborative studies with the Japanese National Institute of
Health and Nutrition and the Al Japan Food Barl ey Processors.



TITLE: Devel opnent of Superior Weat for Montana by Cenetic
Transf ormati on

INSTITUTION: VBU

DEPARTMENT : Plant, Soil & Environnmental Sciences

RESEARCHERS: Dr. Rongda Qu, Assistant Research Professor,
PSES

AMOUNT FUNDED: $20, 000

OBJECTIVES:

1. To finally obtain wheat strains resistant to wheat streak

nosai ¢ virus (WBW) by transformati on of wheat with the viral
genes.

2. To transform wheat with avail abl e genes for inprovenent
of drought resistance.

TITLE: Devel opi ng net hods for prevention and control of the
wheat curl mte and wheat streak nobsaic virus

INSTITUTION: VBU

DEPARTMENT : | nt er depart nent al
RESEARCHERS: Dr. Jack Riessel mann, Ext. Plant Pathol ogy
Dr. Greg Johnson, Entonvol ogy
Dr. Sue Bl odgett, |PM
Dr. Phil Bruckner, PSES
Dr. Luther Tal bert, PSES
AMOUNT FUNDED: $44, 000
OBJECTIVES:

| . Vari etal eval uations of WM tol erance

A Determ ne the yield of Montana's predom nant spring
and wi nter wheat |ines when naturally infected with WSIW.

B. Eval uate WBMW severity in selected |ine rows of



Judith, Wnalta and Sawfly resistant |ines that exhibited
tol erance in 1993.

C. Utilize virus carrying mte colonies to initiate
screening prograns and eval uate selected |line rows
carrying incorporated resistance.

D. Eval uat e post harvest tillage nmethods which enhance
uni form vol unt eer devel opnent | eadi ng to suppression of
green bridges.

Ent onol ogi cal I nvestigations

A ldentify and determne the relative inportance of
over summering reservoirs for WCM and SWW.

B. Eval uate cultivar resistance to the WM and
correlate this to WBMW reactions utilizing
systonol ogy and yi el d paraneters.

C. Ascertain efficacy of mticides.

D. Eval uat e WCM novenent and di spersal foll ow ng
application of glyphosate.

Cer eal breeding program

A I dentify nol ecul ar markers for WM 1, resistant gene
for WBW and transfer the gene into adapted Mntana

wi nter and spring wheats, by conventional and nol ecul ar

t echni ques.

TITLE: Changi ng Canadi an Grains Policies: Consequences and

Qpportunities for Montana's Grain Industry

INSTITUTION: MU

DEPARTMENT : Ext ensi on Service and MI Ag Experinment Station
RESEARCHERS : Dr. Vincent Smith, Ag Econ

Dr. Charles Rust, Ag Econ

Dr. Linda M Young, Ag Econ

Dr. James B. Johnson, Ag Econ

AMOUNT FUNDED: $25, 000

OBJECTIVES:



1. To investigate the effects of the renoval of a
transportation subsidy for Canadian grain on the marketing
deci sions of the Canadi an Wheat Board by:

a. Measuring changes in the relative profitability of
exporting to the U S. market versus the Canadi an west and
east coast of fshore markets.

b. Measuring the inpacts of these changes on Mntana
and other U. S. markets.

2. To exam ne how the renpval of the transportation subsidy
wi || change the production decisions of Canadian prairie grain
producers. This will depend on changes in the relative
profitability of wheat, barley, and specialty crops.

3. To anal yze the consequences of proposed changes in the
role and power of the Canadi an Wheat Board and on the
mar ket i ng of Canadi an grain by:

a. Measuring how nmuch nore Canadian grain will be
mar ket ed t hr ough Mont ana.

b. Determ ning the inpacts of these additional grain
fl ows on Montana producers, communities, and grain
conpani es.

These effects will be investigated under two wi dely di scussed
proposal s for future Canadi an grain marketing systens:

a. The Continental G ain Market under which Canadi an
farmers would market their own grain within North
Anerica, while the Canadi an Wieat Board maintains contro
over offshore exports.

b. The Dual Marketing System under which Canadi an
farmers woul d be unrestricted in their marketing
deci si ons.

TITLE: Spring Wheat Breeding and Cenetics
INSTITUTION: VSU
DEPARTMENT : Pl ant, Soil & Environnental Sciences

RESEARCHERS : Dr. Luther Tal bert, PSES



Susan Lanni ng, PSES

AMOUNT FUNDED: $60, 000
OBJECTIVES:
1. To devel op spring wheat varieties for Montana with the

follow ng attributes:

a. Sawfly resistant varieties with superior agrononic
and end-use properties.

b. Russi an wheat aphid resistant varieties.

C. Hard white spring wheat varieties.

d. Varieties with conbi nati ons of the above attributes.
2. To manage the varietal testing programfor spring wheat
i n Mont ana.
3. To provide information and materials to insure the |ong-

term productivity of the spring wheat breedi ng program

TITLE: Upgr adi ng and Enhancenent of the Infrastructure of
the Cereal Quality Laboratory at MSU

INSTITUTION: VBU

DEPARTMENT : Plant, Soil & Environnmental Sciences
RESEARCHERS: Dr. Katharine A Tilley

AMOUNT FUNDED: $86, 000

OBJECTIVES:

The objectives of this proposal are quite sinple. There is an
urgent need to replace much of the aging and failing equi pnment
whi ch presently exists in the Cereal Quality Laboratory (CQL)
at MBU. In order to appropriately and efficiently serve the
needs of the spring and wi nter wheat breeder and the barley
breeder at MsSU, the CQL nmust maintain the instrunents and

equi pnent which are vital to the basic needs of these
breeders. The forenpst task of the CQL is to be able to



properly analyze the quality paranmeters of wheat flour and
dough and to be able to performaccurate test baking with the
breeders' sanples. This is done strictly to provide the
breeders with vital information regardi ng the expected baking
performance of their experinental varieties in order to give
themthe information they need to properly direct their
breedi ng prograns. M/ goal, as Director of the CQ., is to
upgrade the CQL in terns of techniques, expertise and

equi pnent to insure that the data which is obtained by the CQL
staff is of the highest quality and is perforned in the nost
ef ficient manner possible. An additional goal is to ensure
that MSU devel ops and maintains a well respected cereal
quality | aboratory and establishes a national reputation for
high quality cereal research. Many steps have been taken in
that direction, but clearly the need to replace certain vital
pi eces of equi pnent persists.

TITLE: G utenin Protein Structural Studies: Baking Quality
Defined at the Ml ecul ar Level

INSTITUTION: MU

DEPARTMENT : Plant, Soil & Environnmental Sciences
RESEARCHERS: Dr. Katherine Tilley, PSES

AMOUNT FUNDED: $5, 250

OBJECTIVES:

Characterization of the carbohydrates involved in the
gl ycosyl ation of the glutenin proteins of wheat and prediction
of the relationship to baking quality.

TITLE: Fal | seed dormancy in selected barley varieties
INSTITUTION: VBU

DEPARTMENT : | nt er depart nment al

RESEARCHERS : Gregg R Carlson, Northern Ag Research Center

Greg D. Kushnak, Western Triangle Research
Cent er



Pat F. Hensl ei gh, PSES
AMOUNT FUNDED: $5, 000
OBJECTIVES:
Determ ne rel ative post harvest seed dornmancy of sel ected

barl ey varieties and |lines using controlled environnent and
field results.

TITLE: Eval uation of various materials and practices
contributing toward econom ¢ crop production under
fl exi bl e, continuous and ot her cropping systens in
Mont ana.

INSTITUTION: VBU

DEPARTMENT : Research Centers
RESEARCHERS: Faculty menbers at the follow ng Research
Cent ers:

Central Ag Research Center, Mcassin
Eastern Ag Research Center, Sidney

Nort hern Ag Research Center, Havre

Nort hwest ern Ag Research Center, Kalispel
Sout hern Ag Research Center, Huntley
Western Triangle Ag Research Center, Conrad

AMOUNT FUNDED: $60, 000
OBJECTIVES:
1. To evaluate the effects of differing systenms on crop and

vari ety performance under diverse environnments represented
across the Montana Ag Experinment Station - Research Center
net wor k.

2. To eval uate the potential fit of other materials,
concepts and techniques with various cropping systens
enpl oyed.




TITLE: Devel opnent and Eval uation of Spring Barley, Spring
VWheat and Wnter Weat Cultivars Adapted to Montana

INSTITUTION: Western Pl ant Breeders

DEPARTMENT :
RESEARCHERS : Dr. Dale dark
M. Craig Cook
M. Earl Gard
Ms. Jeanne Heilig
M. Mke DeVries
Dr. Dan Bi ggerstaff
AMOUNT FUNDED: $8, 600
OBJECTIVES:
1. Conti nue devel opnent of very high yielding, sem dwarf

feed barl eys adapted to irrigated and higher rainfall areas of
Mont ana.

2. Eval uate and rel ease a performance-conpetitive, naked,
waxy, two-rowed, barley adapted to Montana grow ng conditions.

3. Conti nue devel opnent of yield conpetitive, high quality
spring wheat cultivars for Montana growers.

4. Eval uate and rel ease a higher-quality, sawfly resistant
spring wheat.

5. Eval uate and rel ease a sawfly resistant w nter wheat.
6. Eval uate and rel ease a soft white wi nter wheat for the

high-rainfall and irrigated growers in Montana.




